INTRODUCTION
============

After a period of fertility decline between 1971 and 2000, the fertility rate in Indonesia stalled between 2000 and 2015. The results of the 2002-2003, 2007, and 2012 Indonesia Demographic and Health Surveys (DHS) showed that the country's total fertility rate was stagnant at 2.6 children per woman. This stalling has been attributed in part to a steady increase in contraceptive discontinuation rates.

As [Figure 1](#f1-jpmph-53-2-117){ref-type="fig"} \[[@b1-jpmph-53-2-117]-[@b7-jpmph-53-2-117]\] shows, the overall 12-month contraceptive discontinuation rate increased gradually from 2002-2003 to 2017. This increase appears to have been driven by an increase in the discontinuation of contraceptive pills, while the discontinuation of most other methods has decreased or shown little change. In 2017, 12% of women were currently using pills as a contraceptive method, making pills the second-most used method reported in the DHS survey, after injectable contraceptives \[[@b7-jpmph-53-2-117]\].

Some studies have been conducted on factors correlated with contraceptive discontinuation in Indonesia \[[@b8-jpmph-53-2-117]-[@b14-jpmph-53-2-117]\]. These studies found that the causes of contraceptive discontinuation in Indonesia included the type of contraception, age, parity, contraceptive intent, exposure to mass media, level of education, place of residence, wealth status, and work status.

However, in the 2010s, socioeconomic and developmental patterns in Indonesia changed meaningfully compared with earlier years, particularly regarding increasing Internet use and mobile phone ownership. Approximately half of married women of reproductive age used the Internet in the 12 months prior to the 2017 DHS survey, and almost 4 in 5 women owned a mobile phone \[[@b7-jpmph-53-2-117]\]. Media exposure via the Internet and mobile phones can influence reproductive health behaviors \[[@b15-jpmph-53-2-117],[@b16-jpmph-53-2-117]\], including contraceptive discontinuation. Nevertheless, few studies have examined the effects of Internet use and mobile phone ownership on contraceptive discontinuation.

Indonesia has also experienced a marked improvement in women's empowerment, as measured by the reduction of the country's gender inequality index. The United Nations Development Program reported that Indonesia's gender inequality index declined from 0.500 in 2013 to 0.453 in 2018 \[[@b17-jpmph-53-2-117],[@b18-jpmph-53-2-117]\]. Specifically, the 2017 Indonesia DHS indicated that around 7 in 10 women of reproductive age in Indonesia contributed to making decisions about their own healthcare, main household purchases, and visits to family or relatives. However, the effects of women's empowerment on contraceptive discontinuation have been less well-investigated.

Therefore, there is a need to re-examine factors correlated with contraceptive discontinuation in Indonesia. In general, this study aimed to investigate the impacts of information and communication technology and women's empowerment on contraceptive discontinuation in Indonesia. More specifically, it sought to examine differences in contraceptive discontinuation by Internet use, mobile phone ownership, and women's participation in decision-making and to assess the effects of these factors on contraceptive discontinuation in Indonesia after controlling for contraceptive method, age, parity, contraceptive intent, education, work status, place of residence, and wealth status. Understanding the impact of information and communication technology and women's empowerment on contraceptive discontinuation may help guide the formulation of policies to reduce contraceptive discontinuation in Indonesia.

METHODS
=======

Data
----

The data used in this study were obtained from the 2017 Indonesia DHS. The data were weighted to account for sampling probability and non-response so that the results were nationally representative of women in union aged 15-49 and adjusted to account for the complex survey design and robust standard errors. The unit of analysis was the episode of contraceptive use, defined as a period of continuous use of a contraception method. Accordingly, DHS monthly calendar data were used in the analysis.

Contraceptive discontinuation can be defined as initiating and later terminating contraceptive use for any reason while an unplanned pregnancy is still possible \[[@b19-jpmph-53-2-117]\]. In the DHS, the contraceptive discontinuation rate is defined as the percentage of episodes of contraceptive use discontinued within 12 months among women aged 15-49 who experienced such an episode within the 5 years preceding the survey. This rate is further subclassified by the reason for discontinuation and the specific contraceptive method. The analysis included 25 930 contraceptive use episodes of 17 784 women in union aged 15-49.

Variables
---------

The outcome variable in this study was the duration of the risk period prior to the occurrence of contraceptive discontinuation. Therefore, it was subject to non-response in the sample due to right censoring, since the complete durations of the episodes that were still ongoing at the end of the observation period were unknown.

The main independent variables were Internet use, mobile phone ownership, and women's participation in decision-making. Internet use referred to any use of the Internet in the prior year (yes or no). Mobile phone ownership was defined as whether the woman owned a mobile phone at the time of the survey (yes or no). Women's participation in decision-making referred to whether the woman reported participating in household decision-making (no participation, partial participation, or full participation).

The control variables included method-related, demographic, and socioeconomic factors. The only method-related variable was the discontinued contraceptive method (pill, intrauterine device \[IUD\], injectable contraceptive, implant, condom, or traditional method \[periodic abstinence or withdrawal\]). The demographic variables were age, parity, and contraceptive intent. Age was defined as the woman's age at the start of the contraceptive episode in years. Parity was the number of living children at the end of the episode, as the parity could change during the episode due to child death. Contraceptive intent referred to whether the contraceptive episode was intended to space or to limit births \[[@b12-jpmph-53-2-117]\].

Socioeconomic variables included education, work status, place of residence, and wealth status. Education was defined as the years of education attained at the time of the survey. Work status included 2 options: currently not employed or currently employed at the time of the survey. Place of residence at the time of the survey was considered either urban or rural. Wealth status was reflected by household wealth index quintile at the time of the survey: lowest, second, middle, fourth, or highest.

Statistical Analysis
--------------------

The data were analyzed using Stata version 15 (StataCorp., College Station, TX, USA). Univariate analysis was used to assess the percentage distribution of ever-use of the Internet, mobile phone ownership, and women's participation in decision-making as well as method-related, demographic, and socioeconomic characteristics. Bivariate analysis was carried out by estimating the 12-month contraceptive discontinuation rate using the life table technique, which was then assessed by ever-use of the Internet, mobile phone ownership, and women's participation in decision-making and by method-related, demographic, and socioeconomic factors.

Inferential analysis of the impact of ever-use of the Internet, mobile phone ownership, and women's participation in decision-making on contraceptive discontinuation in Indonesia after controlling for method-related, demographic, and socioeconomic factors was performed using survival analysis. A primary advantage of survival analysis for the analysis of duration data is its capability to deal with censored observations \[[@b20-jpmph-53-2-117], [@b21-jpmph-53-2-117]\]. A Gompertz proportional hazards model was employed, since its Akaike information criterion and Bayesian information criterion are low and since this model has been found to accurately represent the contraceptive discontinuation process \[[@b22-jpmph-53-2-117]\]. Gompertz hazards models are fully parametric and are estimated using maximum likelihood procedures. Use of such models is based on the assumption that hazards are proportional across groups \[[@b23-jpmph-53-2-117],[@b24-jpmph-53-2-117]\].

The hazard model used in the present study included everuse of the Internet, mobile phone ownership, and women's participation in household decision-making as main covariates and the control variables---contraceptive method, age, parity, contraceptive intent, years of education, work status, place of residence, and wealth status---as covariates.

Ethics Statement
----------------

The 2017 Indonesia DHS follows the Standard DHS survey protocol under the Demographic and Health Surveys Program (DHS-7) that was approved by the Institutional Review Board of International Classification of Functioning, Disability and Health and complied with the United States Department of Health and Human Services requirements for the "Protection of Human Subjects" (45 CFR 46).

RESULTS
=======

Characteristics of Women
------------------------

[Table 1](#t1-jpmph-53-2-117){ref-type="table"} presents the percentage distribution of contraceptive use episodes in the 5 years prior to the survey. These episodes tended to occur in women who had not used the Internet in the past year, in mobile phone owners, and in those who fully participated in household decision-making. In addition, such episodes were relatively common in women who used injectable contraceptives, who were aged 25-34, who had 2 or 3 children at the end of an episode, whose contraceptive intent was spacing of births, who had 6-12 years of education, who were currently employed, and who lived in rural areas. In addition, the results of the correlation analysis showed that women who had ever used the Internet, who owned a mobile phone, and who fully participated in household decision-making tended to be better educated, employed, wealthier, and urban dwellers.

Differences in Contraceptive Discontinuation
--------------------------------------------

The results showed that nearly 3 in 10 episodes of contraceptive use were discontinued within 12 months ([Table 1](#t1-jpmph-53-2-117){ref-type="table"}). The 12-month contraceptive discontinuation rate differed by ever-use of the Internet, mobile phone ownership, and women's participation in decision-making, as well as by contraceptive method and demographic, socioeconomic, and cultural factors. The discontinuation rate was higher among women who had used the Internet in the past year, women who owned a mobile phone, and women who reported participating in household decision-making, whether fully or partially, than among their counterparts. In addition, it was relatively high among women who were aged 15-24 at the start of the contraceptive episode, women who had no children or 1 child at the end of the episode, those who intended to space births, those with more than 12 years of education, those who were currently employed, urban dwellers, and the relatively wealthy.

Effects of Information and Communication Technology and Women's Empowerment on Contraceptive Discontinuation
------------------------------------------------------------------------------------------------------------

[Table 2](#t2-jpmph-53-2-117){ref-type="table"} shows the results of the Gompertz hazard model (hazard ratio) for the effects of ever-use of the Internet, mobile phone ownership, and women's participation in decisionmaking on contraceptive discontinuation in Indonesia after controlling for contraceptive method, age, parity, contraceptive intent, education, work status, place of residence, and wealth status. Ever-use of the Internet, mobile phone ownership, and women's participation in decision-making had statistically significant effects on the risk of contraceptive discontinuation. In addition, all control variables significantly influenced the risk of discontinuing contraception. The shape parameter was negative (-0.012), implying a decreasing risk of contraceptive discontinuation over time.

The results of this study indicated that women who had used the Internet in the year prior to the survey had a higher risk of contraceptive discontinuation than women who did not. Owning a mobile phone was also associated with a higher risk of discontinuing contraception. Furthermore, partial or full participation in household decision-making was associated with a lower risk of abandoning a contraceptive episode than no participation in household decision-making.

Control factors were also found to significantly influence the risk of contraceptive discontinuation. Users of IUDs, injectable contraceptives, implants, male condoms, and traditional methods (periodic abstinence or withdrawal) were at a lower risk of discontinuing contraception than users of contraceptive pills. Meanwhile, each 1-year increase in the woman's age at the start of an episode was found to increase the risk of contraceptive discontinuation, while an increase of 1 child in a woman's number of living children at the end of an episode reduced the hazard of contraceptive discontinuation. Women who used contraception to limit births were at lower risk of ending a contraceptive episode than those who used it to space births.

Furthermore, each 1-year increase in education increased the risk of contraceptive discontinuation. Women who were currently employed were at lower risk of discontinuing contraception than women who were unemployed. Urban women had a lower risk of contraceptive discontinuation than rural women, and women in the fourth household wealth quintile had a lower risk of discontinuation than women in the lowest wealth quintile.

DISCUSSION
==========

The fact that episodes of contraceptive use predominantly occurred in women who were mobile phone owners and in those who fully participated in household decision-making, as well as the fact that almost half of episodes occurred in women who had access to the Internet, may indicate that Indonesian women have greater opportunities and choices than they had previously. Ever-use of the Internet and ownership of a mobile phone were associated with higher risk of contraceptive discontinuation, perhaps because these instruments of information and communication may allow women to find information on family planning services that can help them handle problems with contraception.

In addition, women who were empowered---that is, who reported being partial or full participants in household decision-making---were at a relatively low risk of discontinuing contraception. This is inconsistent with the finding of the bivariate analysis presented in [Table 1](#t1-jpmph-53-2-117){ref-type="table"} that showed a higher 12-month contraceptive discontinuation rate in empowered women than in disempowered women, most likely because more empowered women also tended to be more educated. However, all else being equal, empowered women may be more determined than disempowered women to maintain contraception in order to avoid unintended pregnancy. This finding also supports the results of previous studies \[[@b25-jpmph-53-2-117]-[@b27-jpmph-53-2-117]\] that have shown the importance of women's empowerment in the use of maternal and child health services.

Regarding the factors that were controlled, the results of this study generally align with past analyses \[[@b8-jpmph-53-2-117]-[@b14-jpmph-53-2-117],[@b28-jpmph-53-2-117],[@b29-jpmph-53-2-117]\]. We found that contraceptive method was strongly associated with contraceptive discontinuation risk in Indonesia, as women were at a higher risk of discontinuing pill-based contraceptives than other methods. This may be because the pill is much easier than other methods to abandon when women experience side effects and have health concerns, particularly compared with long-term methods, such as IUDs and implants that must be removed by trained medical personnel. This result supports the findings of another study that was conducted in Indonesia \[[@b12-jpmph-53-2-117]\].

The present study indicated that parity was negatively associated with the risk of discontinuing contraception. This is expected, as women with more children have more motivation to avoid unwanted pregnancy in order to maintain their preferred number of children. This finding is consistent with the results of studies in Indonesia \[[@b12-jpmph-53-2-117]\], Senegal \[[@b28-jpmph-53-2-117]\], and Ghana \[[@b29-jpmph-53-2-117]\].

Using contraception to limit births was associated with a lower risk of contraceptive discontinuation. Women who limit births may feel more pressure to avoid unwanted pregnancy than women who space births, and consequently may be less likely to discontinue contraceptive use. This finding supports studies in Indonesia \[[@b10-jpmph-53-2-117],[@b12-jpmph-53-2-117]\] that found a lower risk of contraceptive discontinuation among women who limited births.

A higher risk of contraceptive discontinuation was found to be associated with higher education levels among women. This might be because more educated women are generally more informed and have better access to family planning information and services, enabling them to switch contraceptive methods more easily. This result is consistent with the results of a study in Indonesia \[[@b12-jpmph-53-2-117]\] that found a higher rate of contraceptive switching among more educated women.

A higher risk of discontinuing contraception was strongly associated with older age and unemployed status, while lower risk was associated with urban residence and higher wealth. This was inconsistent with the findings of the bivariate analysis, probably because older women were more likely to limit births, unemployed women tended to be younger, and urban and wealthier women tended to be more empowered. Older women were more likely to abandon contraception, perhaps because they feel they are less fertile and have lower risk of unintended pregnancy. This result is consistent with the results of a study conducted in Senegal \[[@b28-jpmph-53-2-117]\]. Meanwhile, unemployed women might be under less pressure to prevent unwanted pregnancy than employed women and hence are more likely to discontinue contraception than women who are currently employed, as found in another study in Indonesia \[[@b11-jpmph-53-2-117]\] that reported a lower risk of discontinuing contraception among women who had worked during the past year. Furthermore, urban and wealthier women may also have better access to family planning services and information, in particular family planning counseling services, to support and maintain their contraceptive use. This finding supports the results of studies in Indonesia \[[@b11-jpmph-53-2-117],[@b12-jpmph-53-2-117]\] that found a lower risk of discontinuing contraception among urban and relatively wealthy women.

The results of this study confirm the significance of the impact of information and communication technology and women's empowerment on contraceptive discontinuation, even after controlling for demographic and socioeconomic factors. The risk of discontinuing contraception was relatively high among women who had used the Internet in the past year, those who owned a mobile phone, and those who did not participate in household decision-making. In addition, a higher risk of discontinuing contraception was associated with the use of contraceptive pills, older age, lower parity, intent of spacing births, more years of education, unemployed status, and rural residence.

The findings from this study present guidance crucial for improving family planning services in Indonesia in order to reduce unnecessary and unintentional contraceptive discontinuation. Information regarding family planning and contraception should be conveyed via social media as part of instituting an eHealth system. Formulating strong and cost-effective communication policies to empower and educate women on contraceptive decision-making is imperative, as both the national and sub-national governments face budget limitations in this area.

The relatively high rate of contraceptive discontinuation among those using contraceptive pills may suggest the need for improved counseling, more effective communication about contraceptive methods, and improvements in contraceptive technology. Women should be enabled to discuss potential side effects or health concerns associated with contraceptive use. Additionally, the number of contraceptive methods available should be increased to allow women to switch promptly to suitable methods.

Limitations
-----------

A limitation of this study is that the analysis of contraceptive discontinuation risk extended over the 3-month to 62-month period prior to the survey, but some independent variables were not time-varying. For example, use of the Internet in the past year, mobile phone ownership at the time of the study, and the usual level of participation of women in household decision-making at the time of the survey were used as proxies of ever-use of the Internet, mobile phone ownership, and participation in household decision-making over the 5 years preceding the survey. We assumed that women who had used the Internet in the past year, who owned a mobile phone at the time of the survey, and who reported usually participating in household decision-making at the time of the survey were more likely to have ever used the Internet, to have owned a mobile phone, and to have usually participated in household decision-making in the past. Therefore, this limitation should not meaningfully affect the findings, and this study still makes an important contribution to the study of contraceptive discontinuation. In addition, this limitation indicates that time-varying socioeconomic independent variables should be made available and employed in future contraceptive discontinuation studies.
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###### 

Distribution of contraceptive use episodes and 12-month contraceptive discontinuation rate by characteristics of women: Demographic and Health Survey, 2017, Indonesia (n=25 929)

  Characteristics                                       \%     Twelve-month contraceptive discontinuation rate (95% CI)   *p*-value
  ----------------------------------------------------- ------ ---------------------------------------------------------- -----------
  The Internet use in the past year                                                                                       
   Ever                                                 44.9   27.4 (26.2, 28.7)                                          \<0.001
   Never                                                55.1   24.5 (23.4, 25.7)                                          \<0.001
  Mobile phone ownership                                                                                                  
   Have                                                 79.9   26.7 (25.7, 27.7)                                          \<0.001
   Do not have                                          20.1   22.6 (20.8, 24.4)                                          \<0.001
  Women participation in decision-making                                                                                  
   Fully participate                                    66.0   26.2 (25.2, 27.3)                                          \<0.001
   Partially participate                                20.0   25.8 (23.6, 28.0)                                          \<0.001
   Do not participate                                   14.0   24.2 (22.0, 26.4)                                          \<0.001
  Demographic factors                                                                                                     
   Age at the start of the episode (y)                                                                                    
    15-24                                               26.4   30.5 (28.9, 32.1)                                          \<0.001
    25-34                                               44.1   25.7 (24.5, 27.0)                                          \<0.001
    ≥35                                                 29.5   25.6 (24.1, 27.1)                                          \<0.001
   Parity (living children at the end of the episode)                                                                     
    0-1                                                 38.0   34.1 (32.7, 35.6)                                          \<0.001
    2-3                                                 53.9   27.2 (25.9, 28.5)                                          \<0.001
    ≥4                                                  8.1    25.4 (22.6, 29.2)                                          \<0.001
   Contraceptive intent                                                                                                   
    Spacing                                             59.2   28.7 (27.5, 29.8)                                          \<0.001
    Limiting                                            40.8   27.8 (26.4, 29.2)                                          \<0.001
  Socioeconomic factors                                                                                                   
   Education (y)                                                                                                          
    \<6                                                 7.3    24.3 (21.0, 27.7)                                          \<0.001
    6-12                                                79.5   25.9 (24.9, 26.9)                                          \<0.001
    \>12                                                13.2   25.9 (23.9, 27.9)                                          \<0.001
   Work status                                                                                                            
    Currently employed                                  50.9   27.1 (25.9, 28.3)                                          \<0.001
    Not currently employed                              49.1   24.5 (23.2, 25.7)                                          \<0.001
   Place of residence                                                                                                     
    Urban                                               48.0   27.1 (25.9, 28.3)                                          \<0.001
    Rural                                               52.0   24.7 (23.4, 25.9)                                          \<0.001
   Household wealth index quintile                                                                                        
    Lowest                                              17.0   23.6 (21.2, 26.0)                                          \<0.001
    Second                                              20.8   24.6 (22.8, 26.4)                                          \<0.001
    Middle                                              21.7   28.4 (26.3, 30.5)                                          \<0.001
    Fourth                                              21.2   24.8 (23.0, 26.6)                                          \<0.001
    Highest                                             19.3   29.6 (27.7, 31.6)                                          \<0.001
  Total                                                 100    28.6 (27.0, 30.2)                                          \<0.001

The 12-month contraceptive discontinuation rate did not include male sterilization, female sterilization, and other traditional methods.

CI, confidence interval.

###### 

Hazard ratio (HR) of discontinuation rate by characteristics of women based on Gompertz hazard model: Demographic and Health Survey, 2017, Indonesia

  Characteristics                                       HR (95% CI)              *p*-value
  ----------------------------------------------------- ------------------------ -----------
  The Internet use in the past year                                              
   Ever                                                 1.28 (1.22, 1.34)        \<0.001
   Never                                                1.00 (reference)         
  Mobile phone ownership                                                         
   Have                                                 1.12 (1.06, 1.18)        \<0.001
   Do not have                                          1.00 (reference)         
  Women's participation in decision-making                                       
   Fully participate                                    0.86 (0.82, 0.90)        \<0.001
   Partially participate                                0.92 (0.87, 0.98)        0.008
   Do not participate                                   1.00 (reference)         
  Method-related factor                                                          
   Contraceptive method discontinued                                             
    Pill                                                1.00 (reference)         
    Intrauterine device                                 0.20 (0.18, 0.22)        \<0.001
    Injection/injectable contraceptive                  0.63 (0.61, 0.66)        \<0.001
    Implants                                            0.31 (0.28, 0.34)        \<0.001
    Male condom                                         0.53 (0.48, 0.59)        \<0.001
    Traditional                                         0.52 (0.48, 0.55)        \<0.001
  Demographic factors                                                            
   Age at the start of the episode (y)                  1.02 (1.01, 1.02)        \<0.001
   Parity (living children at the end of the episode)   0.82 (0.80, 0.84)        \<0.001
   Contraceptive intent                                                          
    Spacing                                             1.00 (reference)         
    Limiting                                            0.89 (0.85, 0.93)        \<0.001
  Socioeconomic factors                                                          
   Education (y)                                        1.02 (1.02, 1.03)        \<0.001
   Work status                                                                   
    Currently employed                                  0.94 (0.90, 0.97)        \<0.001
    Not currently employed                              1.00 (reference)         
   Place of residence                                                            
    Urban                                               0.95 (0.91, 0.99)        0.016
    Rural                                               1.00 (reference)         
   Household wealth index quintile                                               
    Lowest                                              1.00 (reference)         
    Second                                              1.01 (0.95, 1.08)        0.688
    Middle                                              0.98 (0.92, 1.05)        0.609
    Fourth                                              0.93 (0.87, 1.00)        0.036
    Highest                                             0.98 (0.90, 1.05)        0.518
   Constant                                             0.03 (0.03, 0.04)        \<0.001
   Gamma                                                -0.012 (-0.014, 0.011)   \<0.001

CI, confidence interval.
